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(54) Rubber crawler 



(57) This invention relates to a rubber crawler (10) 
comprising an endless rubber belt (15) directed around 
two toothed wheels (18), whereby in circumferential di- 
rection of the belt parallel metal core elements (1) are 
embedded in the chain and extend in cross direction of 
the band and are provided for guiding supporting rolls 



(1 9) provided between said wheels, whereby each met- 
al core element (1) comprises a guiding (8,9,21) for 
guiding said supporting rolls (19) and a carrier (2) for 
receiving said guiding (8,9,21), whereby the carrier (2) 
and the guiding (8,9,21 ) are made as separate parts and 
are connected to each other. 
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Description 

[0001] This invention relates to a rubber crawler com- 
prising an endless rubber belt directed around two 
toothed wheels, whereby in circumferential direction of 5 
the belt parallel metal core elements are embedded in 
the chain and extend in cross direction of the band and 
are provided for guiding supporting rolls provided be- 
tween said wheels. 

[0002] From EP-A-30.48B a rubber crawler is known 
which is driven around a toothed sprocket wheel and 
intermediate wheel. In the interior of the rubber crawler, 
distributed over the internal circumference of the belt, 
between de sprocket wheel and intermediate wheel, 
supporting rolls are provided for supporting the rubber 
belt. In longitudinal direction of the belt, at a regular dis- 
tance from each other, metal core elements are partly 
embedded in the rubber, at a regular distance from each 
other. Each metal chain contains a basis with two wings 
that extend in transversal direction of the belt. The basis 
is provided with a guiding which forms the running sur- 
face for the supporting rolls. Between the guidings of 
successive chains, a rubber layer of rubber of the belt 
is present. In the middle of the rubber crawler, between 
successive metal chains, sprocket holes are provided 
for receiving teeth of the sprocket wheel for driving the 
rubber belt. 

[0003] During the displacement of the rubber crawler 
over the bottom, the supporting rolls roll over the guid- 
ings of successive metal chains and the intermediate 
rubber. Because the running surface of the supporting 
rolls is discontinuous, the displacement of the support- 
ing rolls mostly involves an undesired raising and down- 
ward movement of the supporting rolls. This raising and 
downward movement of the supporting rolls involves 
undesired vibrations in the rubber crawler and an unde- 
sired noise pollution. 

[0004] The chain disclosed in EP-A-300.488 contains 
in he middle part two projections extending in the direc- 
tion of the interior of the rubber belt. To decrease the 
above described vibrations and damaging of the belt - 
due to the deposition of water, sand etc. between the 
contact surface of the rubber with the metal chains 
through defects in the surface of the rubber belt - the 
basis of the metal chains facing the interior of the rubber 
belt is provided with an extension. This extension is sit- 
uated between each projection and an end of the metal 
chain, extends in longitudinal direction of the belt and 
constitutes the running surface of the supporting rolls. 
[0005] The rubber crawler known from EP-A-300.488 
however presents the disadvantage that the vibrations 
caused by the rolling of the supporting rolls over the met- 
al chains, are still too large. Upon displacement of the 
machine over transverse obstructions and the rotation 
of the rubber be It around its transversal axis when taking 
a bend, the metal chains are moreover subjected to rel- 
atively large forces. This involves a regular breaking of 
the metal chains out of the rubber belt. This is undesired. 
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[0006] It is the aim of the present invention to provide 
a rubber crawler wherein the above described vibrations 
following the displacement of the supporting rolls over 
the metal chains can be further decreased. 
[0007] This is achieved with this invention in that each 
metal core element comprises a guiding for guiding the 
supporting rolls and a carrier for receiving the guiding. 
The carrier and guiding are executed as separate parts 
and are connected with each other. 
[0008] Due to the separation of the metal chain in at 
least two separate parts, that are dissociated from each 
other, namely a first part containing the guiding for the 
supporting rolls and a second part containing a carrier 
forthis guiding, the forces exerted by thesupporting rolls 
to the guiding are decomposed into components. This 
decomposition of the forces provides the possibility of 
reducing the net forces that are transferred from the 
guiding, through the connection to the carrier. As a con- 
sequence, also the forces that act upon the contact sur- 
face of the carrier with the rubber belt, can be reduced 
so that the metal chains will less easily break out of the 
rubber. The splitting of the metal chain in a guiding and 
a carrier for this guiding thus allows to reduce the forces 
that act upon the contact surface of the metal chain with 
the surrounding rubber belt, and that are responsible for 
the destruction of the bond of the metal chain in the rub- 
ber belt and the breaking out of the metal chains from 
the rubber belt. 

[0009] A man skilled in the art would never consider 
to produce a metal chain for a rubber crawler out of sev- 
eral parts. A man skilled in the art will usually assume 
that a rigid support for a rubber belt, which must be ca- 
pable of absorbing rather high traction and torsion forc- 
es, and of distributing these forces more or less uniform 
over the rubber belt, should be a massive entity. The 
man skilled in the art will rather assume that by the split- 
ting of the metal core element in tow or more parts, the 
strength of the metal core element is broken and as a 
consequence, the strength of the rubber crawler will be 
adversely influenced. In addition to this, by the splitting 
of the metal core element in a guiding and a carrier for 
the guiding, a part with a smaller mass must ensure the 
absorption and distribution of the forces over the rubber. 
The man skilled in the art will thereby assume that by 
the smaller mass of the carrying part, the forces to which 
the metal core elements are subjected, will be capable 
of overcoming the bonding of the core element in the 
rubber and that thus the breaking of the metal core ele- 
ments out of the rubber belt is facilitated. It appears that 
this is not the case. 

[0010] The guiding of the metal core element of this 
invention can be made as one entity or in two separate 
parts. 

[0011] Between the guiding and the carrier, preferably 
a damping layer is provided, for at least partly absorbing 
and reducing the vibrations that are amongst others 
caused by the displacement of the supporting rolls over 
the guiding. Because these vibrations can at least partly 
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be neutralised by the damping layer, the forces that must 
be transferred from the guiding to the carrier, can be cor- 
respondingly decreased. In that way the possibility of 
the core elements to break out of the rubber belt can be 
further decreased. The damping layer ensures simulta- 
neously that the noise pollution caused by the displace- 
ment of the supporting rolls over the metal core ele- 
ments can be decreased and prevents that vibrations 
originating from the outside can be transferred simply 
towards the inside of the rubber crawler. 
[0012] In order to facilitate the displacement over 
transversal obstacles and to allow thereby that the rub- 
ber crawler thereby adapts itself to the obstacle, and in 
order to prevent that vibrations of the supporting rolls 
during their displacement over successive guidings are 
adversely increased, the guiding is preferable tiltably 
mounted in the carrier. This allows the guiding to posi- 
tion itself independently of the carrier, that the continuity 
of the running surface of the supporting rolls to be ad- 
versely affected to a lesser extent. The tillable mounting 
namely allows that the guiding of a metal core element 
upon overcoming an obstacle can tilt somewhat in the 
direction of the guiding of a subsequent core element, 
so that the level difference that must be overcome by 
the supporting rolls during their displacement over suc- 
cessive guidings can be reduces and the associated vi- 
brations can be correspondingly reduced. 
[0013] The metal core element of the rubber chain of 
this invention preferably comprises means for mechan- 
ically anchoring the metal chain in the rubber belt. 
[001 4] An analysis of the driving of the rubber crawler 
namely has shown that during the driving, the sprocket 
wheel en intermediate wheel engage the sprocket holes 
and that thereby relatively high traction forces are ex- 
erted to the edges of the sprocket holes. These traction 
forces are transferred to the metal core elements and 
therefrom to a steel cord applied in longitudinal direction 
of the rubber crawler. In the known rubber crawler, the 
surface of the metal core element is subjected to a 
chemical treatment to establish a bonding of the metal 
to the rubber, and to allow a good transmission of trac- 
tion forces from the metal core element to the rubber. 
The thus obtained bonding is however insufficient. It has 
namely been shown that the metal is loosened from the 
rubber and the metal chains can break out of the chain 
when a massive obstacle, for example a piece of stone 
or a rock becomes clamped between the supporting 
rolls and the rubber chain. By providing a mechanical 
anchoring of the metal core elements, besides a chem- 
ical bonding, an improved anchoring of the metal core 
elements can be obtained, and it becomes possible to 
avoid that the metal core elements break out of the rub- 
ber crawler. 

[0015] In a preferred embodiment of this invention , 
the carrier comprises in transversal direction of the rub- 
ber belt, a first and a second hole extending in height 
direction of the carrier, and the guiding comprises a first 
and a second protrusion. The first and second protru- 
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sion are provided to extend throughout respectively the 
first and second hole, so as to provide a simultaneous 
anchoring of the guiding and the carrier. 
[001 6] The fist and second protrusion preferably com- 

5 prise a hole that extends in longitudinal direction of the 
belt, for receiving a steel cord extending in longitudinal 
direction of the belt. The steel cord is provided for ex- 
tending through holes in successive guidings. In the 
known rubber chain mostly one or more parallel extend- 

10 in g steel cords are provided in circumferential direction 
of the rubber crawler as reinforcing material for absorb- 
ing traction forces arising during the displacement of the 
rubber crawler. In this preferred embodiment, the steel 
cored fulfils a double function and functions also as a 
means for anchoring the metal core element in the rub- 
ber crawler. 

[0017] In order to avoid that the steel cord be subject- 
ed to too much wearing, following friction between the 
steel cored and the mechanical anchoring, means for 

20 protecting the steel cored can be provided. This can for 
example be realised by providingthe interior of the holes 
described above, with a protective rubber layer, by em- 
bedding the steel cored in protective rubber, by provid- 
ing a double row of steel cord, so that the steel cored 

2S extends throughout almost the whole hole, or to provide 
in the hole a metal plate that extends in longitudinal di- 
rection of the belt. Also other means known to the man 
skilled in the art for decreasing the friction arising be- 
tween the steel cord and the mechanic anchoring 

30 means, can be used. 

[0018] The carrier and guiding are further preferably 
provided with co-operating, complementary surfaces, 
so as to allow an improved position of the guiding and 
carrier with respect to each other. 

35 [0019] The carrier and guiding can be made of the 
same or different materials. By the separation of the car- 
rier which mainly has a carrying function, from the guid- 
ing which mainly has a transport function, each of these 
parts can be made in the material that is optimally adapt - 
ed to its function. The carrier is preferably made of a 
material with a high toughness and is capable of absorb- 
ing the forces exerted tot he guiding and distributing 
them in an optimum way and transferring them to the 
rubber belt The guiding is preferably made of a material 

45 with a good wearing resistance, so as to retard wearing 
of the guiding surfaces. 

[0020] The present invention also relates to a metal 
core element as part of the above described rubber 
crawler. 

so [0021] The invention is further elucidated in the added 
figures and description of the figures. 
[0022] In figure 1a a view to a rubber crawler mounted 
on a machine is shown. Figure 1b shows a view to a 
rubber crawler. 

55 [0023] In figures 2a-6a a cross section of several pos- 
sible embodiments of the metal core element of this in- 
vention is shown. In figures 2b-6b a view to the top of 
several embodiments of the metal core elements of this 
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invention is shown. In figure 2c-4c, a cross section of a 
rubber belt with embedded metal core elements shown 
in figures 2a-4a is shown. 

[0024] Figures 7-10 show a cross section of the rub- 
ber crawler with the running surface of the supporting 
rolls. 

[0025] The rubber crawler 1 0 shown in figure 1 a com- 
prises an endless rubber belt 15, mounted around 
toothed driving wheels 1B. At the inner side 20 of the 
belt 15, between de driving wheels 18, supporting rolls 
1 9 are provided for supporting the rubber belt 18. In cir- 
cumferential direction of the belt 15 a plurality of metal 
chains 1 are embedded, essentially parallel with each 
other, and at essentially the same distance from each 
other. The metal chains 1 are subjected to a chemical 
pre-treatment so as to bring about a chemical bond of 
the metal to the rubber of the rubber belt 15. 
[0026] As is shown in figure 1b, each metal chain 1 
contains a basis 12 with two wings 22 which extend in 
cross direction of the belt 1 5. In the middle of the rubber 
belt 15, between two successive chains 1 a sprocket 
hole is provided wherein toothed driving wheels engage 
during the driving of the rubber belt 1 0. The metal chain 
1 comprises protrusions 8, 9 which extend towards the 
interior of the rubber crawler 10. 
[0027] During the driving of the rubber crawler 10, 
supporting rolls are moved over the inner surface 20 of 
the belt 10. Thereby the supporting rolls 19 roll alter- 
nately over the guidings 8, 9, 21 and the rubber 23 be- 
tween the guidings (figure 2a-6a). 
[0028] The metal chain 1 shown in figure 2a-6a com- 
prises a carrier and a guiding for guiding the supporting 
rolls. The carrier 2 and guiding 3 are made as separate 
pats and are connected to each other. 
[0029] The carrier 2 and guiding 3 can be connected 
to each other through means generally known to the 
man skilled in the art, but are preferably connected 
through a damping layer 4, for absorbing the vibrations 
caused by the displacement of the supporting rolls 19 
over the rubber belt 1 0. Because of the presence of the 
damping layer 4 also vibrations caused by the displace- 
ment of the rubber belt 10 over obstructions can be ab- 
sorbed, and it is possible to prevent that vibrations can 
be simply transferred from the outside of the crawler to- 
wards the inside. The material of which the damping lay- 
er 4 is made can be made of a larger number of materials 
generally known to the man skilled in the art. The damp- 
ing layer 4 can for example be made of an elastic plastic 
material, for example a flexible rubber. The damping lay- 
er can for example be made of the rubber of which the 
rubber belt 15 is made, or can be made of a different 
material. 

[0030] In the embodiment of the metal chain of this 
invention shown in figure 2a-2c, the guiding is made in 
two parts 3. In the carrier 2, a first and second hole 16, 
17 are provided which extend throughout the entire 
thickness is of the carrier 2 for receiving a guiding 3. The 
guiding 3 is connected to the carrier 2 through a damp- 
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ing layer 4. Since the guiding 3 is subject to wearing 
because of the frequent contact with the supporting rolls 

1 , it is preferably made of a wear resistant material, pref- 
erably a metal with a high wear resistance. 

5 [0031] On the carrier 2, a third and fourth protrusion 
8, 9 are provided. During the driving of the rubber crawl- 
er 10, the toothed sprocket wheel 18 and intermediate 
wheel 18 engage the sprocket holes 11 between the 
metal chains 1 . Thereby a relatively high traction force 

10 \s exerted to the edges of the sprocket holes 11 and the 
third and fourth protrusion 8, 9. Therefor, the material of 
which the carrier and third and fourth protrusion 8, 9 are 
made should be chosen such that it shows a sufficient 
strength and toughness, so that they are capable of ab- 

15 sorbing these traction forces. 

[0032] The guiding 3 is preferably provided with 
means 6, 7, 1 3, 1 4 for mechanically anchoring the guid- 
ing 3 in the rubber belt 1 5, thereto, the guiding 3 contains 
a first and second protrusion 6, 7. The first and second 

20 protrusion 6, 7 preferably extent throughout the entire 
thickness of the carrier 2. The anchoring of the guiding 
in the rubber belt 15 can be effected according to meth- 
ods generally known to a man skilled in the art. The 
means for anchoring the guiding 3 preferably comprise 

25 a first and second hole 1 3, 14 provided in the first and 
second protrusion 6, 7. In circumferential direction of the 
rubber belt 15, mostly steel cords are provided so as to 
provide tensile strength to the rubber belt 10. The steel 
cords 5 are guided through the holes 13, 14 of succes- 

30 sive metal chains 1. Since the protrusions 8, 9 of the 
guiding 3 extend through the holes 16, 17 of the carrier 

2, a simultaneous anchoring of the carrier and the guid- 
ing 3 in the rubber belt 10 can be ensured. By this an- 
choring it is possible to prevent that, upon a breaking of 

35 the chemical bonding of the metal to the rubber, the met- 
al chains 1 - i.e. as well the carrier 2 as the guiding 3 - 
are displaced towards the interior of the rubber crawler 
10 and break out of the rubber crawler 10. 
[0033] The guiding 3 can contain an extension 25. 

40 The guidings 3 within a metal chain 1 are preferably 
staggered, so as to improve the continuity of the running 
surface of the supporting rolls 19. 
[0034] The carrier 2 and guiding 3 can be made of the 
same material or different materials. Because the carrier 

45 2 and guiding 3 are dissociated from each other each 
of these parts can be made in the material that is best 
adapted to its function. 

[0035] The protrusions 8 and 9 can have various 
shapes. They can have a shape as is shown in figure 2. 

50 in that case, the running surface for the supporting rolls 
19 will be mainly formed by the guidings 3 as is shown 
in figure 7 and 10. They can also be flattened at the top 
as is shown in figure 3. In that case the running surface 
for the supporting rolls 19 is mostly formed by the pro- 

55 trusions 8, 9 as is shown in figure 9, or by the protrusions 
8 and 9 and a fifth protrusion 21 provided on top of the 
guiding 3, as is shown in figure 8. 
[0036] The protrusions 8, 9 can contain an extension 
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25. The protrusions 8, 9 are preferably mounted in a 
staggered position with respect to each other, so as to 
improve the continuity of the running surface of the sup- 
porting roils 1 9 and to decrease the vibrations caused 
by the roiling of the supporting rolls 1 9 over successive 
guidings (see figure 3b-6b). 

[0037] The guiding 3 is preferably tiltably mounted 
within the carrier 2, so as to facilitate the taking of ob- 
structions. The tiltable mounting allows that, when tak- 
ing an obstruction, the guiding 3 of a first chain is tilted 
towards a following chain, so that the height difference 
that must be overcome by the supporting rolls 19 during 
their displacement over successive chains 1 , can be de- 
creased and the vibrations caused by the overcoming 
of height differences, can be reduced. 
[0038] In the rubber crawler shown in figure 2c, the 
metal chain 1 is partly embedded in the rubber 23, the 
carrier 2 is partly Embedded in the rubber 23 and the 
third and fourth protrusion 8, 9 are not embedded. The 
guiding 3 is partly embedded in the rubber 23. 
[0039] The man skilled in the art will dependant of the 
application choose to embed the metal chain 1 , the gu id- 
ing 3 and carrier 2 either completely or partly in the rub- 
ber 23. 

[0040] In the metal chain shown in figure 3a, the car- 
rier 2 and guiding 3 are made as one part. The running 
surface of the supporting rolls 19 will preferably be 
formed by the upper surface of successive protrusions 
8, 9 (figure 9), or by the guiding 3 and the upper surface 
of the protrusions 8, 9. 

[0041] As is shown in figure 3a, 3c, 4a and 4c, the 
carrier 2 and guiding 3 can be provided with comple- 
mentary, co-operating profiled surfaces 26, so as to al- 
low a better positioning of the carrier 2 and guiding 3 
with respect to each other. The shape of these profiled 
surfaces can be varied widely, as is generally known to 
the man skilled in the art. Possible embodiments for 
those profiled surfaces are shown in figure 11. 
[0042] In the embodiment shown in figure 4a -4c, the 
guiding 3 contains a fifth protrusion 21 and the running 
surface for the supporting rolls is elevated with respect 
to the carrier 2. The flush mounted guiding 3 shown in 
figure 6 shows a number of advantages with respect to 
the mutual stiffness of the guiding 3 - carrier 2 combina- 
tion. Depending on the application, either the elevated 
guiding shown in figure 4, or the flush mounted guiding 
shown amongst others in figure 6, will be chosen. In the 
embodiment shown in figure 5a-5b, the guiding is 
formed in two parts and the holes 16,17 are flush mount- 
ed within the carrier 2, so that the guiding 3 can coun- 
tersink into the carrier 2, and form an essentially contin- 
uous running surface with the wings 22 of the carrier 2. 
[0043] In order to prevent that the steel cord would be 
subjected to too much wearing in the holes 16, 17 the 
steel cord 5 can be provided with a protection. The pro- 
tection can for example comprise a rubber layer, or pro- 
tective plates provided lengthways around the steel 
cord, or a double row of steel cord can be provided which 
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extends over almost the entire width of the hole 16, 17 
( see figures 5 and 6). 

[0044] In case the provision of a mechanical anchor- 
ing of the metal chain 1 in the rubber crawler 10 is the 
s only goal, the metal chain 1 can be made as one part 
and means can be provided for anchoring the chain 1 
in the crawler 10 as is shown in figure 6. Suitable means 
for providing this anchoring have been described here- 
above. 



Claims 

1. Rubber crawler comprising an endless rubber belt 
directed around two toothed wheels : whereby in cir- 
cumferential direction of the belt parallel metal core 
elements are embedded in the chain and extend in 
cross direction of the band and are provided for 
guiding supporting rolls provided between said 
wheels, characterised in that each metal core ele- 
ment comprises a guiding for guiding said support- 
ing rolls and a carrier for receiving said guiding, 
whereby the carrier and the guiding are made as 
separate parts and are connected to each other. 

Rubber crawler as claimed in claim 1 , characterised 
in that between said carrier and said guiding, a 
damping layer is provided. 

Rubber crawler as claimed in claim 1 or 2, charac- 
terised in that said guiding is tiltably mounted within 
said carrier. 

Rubber crawler as claimed in any one of claims 1 
to 3, characterised in that said metal core element 
is provided with means for anchoring the guiding in 
the rubber belt. 

Rubber crawler as claimed in claim 4, characterised 
in that the carrier comprises a first and second hole, 
and the guiding comprises a first and second pro- 
trusion, which first and second protrusion are pro- 
vided for being received in respectively said first 
and second hole. 

Rubber crawler as claimed in claim 5, characterised 
in that said first and second protrusion comprise a 
hole, the opening of which extends in longitudinal 
direction of the belt, and the rubber belt comprises 
in longitudinal direction at least one steel cord, 
which steel cord is provided for extending through- 
out said holes of successive guidings. 

Rubber crawler as claimed in claim 6, characterised 
in that said belt contains means for protecting the 
steel cord. 

8. Rubber crawler as claimed in any one of claims 1 
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to 7, characterised in that the guiding and carrier 
comprise complementary, co-operating surfaces. 

9. Rubber crawler as claimed in any one ot claims 1 
to 8, characterised in that the guiding is made ot two 
separate parts. 

10. Metal core element as part of a rubber crawler as 
claimed in any one of claims 1 to 9. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



BNSDOCID: <EP 1013542A1_1_> 



EP 1 013 542 A1 



O □ D a a a a a o o a 




10 



CD C3 tZ3 C3 C 





BNSDOCID:<EP 10135APA1 I :> 



7 



EP1 013 542 A1 




k X 

Fig. 2b 




Fig. 2c 



BNSDOCID: <EP 1013542A1J_> 



8 



EP1 013 542 A1 






BNSDOCID:<EP 1013542A1 I > 



9 



EP1 013 542 A1 




Fig. 4a 




Fig 




13 6 



Fig. 4c 



14 7 



BNSDOCID: <EP 1013542A1J_> 



10 



EP1 013 542 A1 



1 




Fig. 5b 



1 




11 



EP1 013 542 A1 




Fig. 10 



12 




BNISDOCID: <EP 1013542A1 I > 



13 



EP1 013 542 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 87 0271 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



EP 0 428 725 A (KOMATSU MFG CO LTD 
; FUKUYAMA RUBBER IND (OP)) 
29 May 1991 (1991-05-29) 

* column 6, line 43 - line 53; figures 3,4 
* 

WO 94 25327 A (CAOUTCHOUCS SPENCER M0ULT0N 
SO ;BAILLIEZ DENIS (FR); TABARY DANIEL) 
10 November 1994 (1994-11-10) 

* abstract; figures 1,2 * 

EP 0 497 597 A (BRIDGESTONE CORP) 
5 August 1992 (1992-08-05) 

* column 8, line 39 - line 52; figure 13 * 



B62D55/24 



TECHNICAL FIELDS 
SEARCHED <lnt.CI.7) 



B62D 



The present search report has been drawn up for all claims 



S 
s 

Q- 
2 

3 



THE HAGUE 



Data of RomplAiioo ni the saarcn 

31 March 2000 



E»minar 

Foglla, A 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevanl if taken aiona 

Y particularly relevant If combineo with another 

document oi the same category 
A technological background 
O : non-written disclosure 
P intermediate document 



T • theory or principle underlying the invention 
E : earlier patent document but published on, or 

after the tiling date 
D : document cited in the application 
L : document cited for other reasons 



& member of the same patent family, corresponding 
document 



14 



BNSDOCID: <EP 1013542A1J_> 



EP 1 013 542 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 87 0271 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

31-03-2000 



Patent document 


Publication 




Patent family 




Publication 


cited in search report 


date 




member(s) 




date 


EP 0428725 A 


29-05-1991 


DE 


68922616 


D 


14-06-1995 






DE 


68922616 


T 


28-09-1995 






WO 


9000488 


A 


25-01-1990 






KR 


9607074 


B 


27-05-1996 






US 


5131728 


A 


21-07-1992 


W0 9425327 A 


10-11-1994 


FR 


2704824 


A 


10-11-1994 






AT 


145374 


T 


15-12-1996 






DE 


69400959 


D 


02-01-1997 






DE 


69400959 


T 


22-05-1997 






EP 


0696976 


A 


21-02-1996 



EP 0497597 A 05-08-1992 JP 4254271 A 09-09-1992 

JP 4365684 A 17-12-1992 

JP 5162667 A 29-06-1993 

DE 69212654 D 19-09-1996 

DE 69212654 T 06-02-1997 

US 5295741 A 22-03-1994 



I 

£ 

Lu For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



15 



Rsisnnrirv <-fp 



